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(54) Mobile telephone with back light function 

(57) When any application can be operated, a con- 
trol section first indexes a table for defining validness or 
invalidness of an operating key corresponding to an ap- 
plication in a memory. Then, if the control section de- 
tects that any key is operated, the control section starts 
to turn ON a back light. Thereafter, the control section 
detects that any key is manipulated again before a light- 
ing time set by a timer elapses, and it is decided whether 
the operation section is a valid key. If the valid key is 
operated, a first back light for illuminating the most 
neighboring part of the valid key and a second back light 
for illuminating a display section are continuously turned 
ON until the lighting time set by the timer of the control 
section elapses. However, if the lighting time set by the 
timer of the control section elapses, the back light is 
turned OFF. 



FIG.1 
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Description 

Background of the Invention 

[0001] The present invention relates to a mobile tele- 
phone having aback light function for: illuminating ten- 
key and a functional operation keys, including a naviga- 
tion key for carrying out at least a vertical or transverse 
direction scroll and a selecting and determining opera- 
tion, in an operation section and a display section; and 
serving to turn OFF a lighting back light after ten-key 
input or a key operation for a function operation is com- 
pleted and a constant time elapses. More particularly, 
the mobile phone of the present invention has such a 
structure that only a back light in a necessary portion is 
turned ON according to an application to be operated 
so that an operation time of an internal battery is pro- 
longed. 

[0002] Conventionally, a mobile telephone having a 
back light function and serving to reduce power con- 
sumption through a back light as much as possible has 
been known in Japanese Publication Nos. Hei. 
6-120864 and 11-284712. 

[0003] For example, in Japanese Publication No. Hei, 
6-1 20864, a plurality of light emitting diodes constituting 
a back light are provided and the power consumption of 
a battery is reduced in a power saving mode for turning 
OFF a half of the light emitting diodes in addition to a 
full lighting mode of a light emitting diode. 
[0004] In Japanese Publication No. Hei. 11-284712, 
moreover, a back light key for carrying out the ON / OFF 
operation of a back light is provided in a housing section 
and the back light can be turned OFF by the OFF oper- 
ation of a back light key, thereby preventing wasteful 
power consumption. 

[0005] In Japanese Publication No. Hei. 6-120864, 
however, the conditions of a power saving mode for turn- 
ing OFF half of a full lighting mode of a light emitting 
diode should be set and input by an owner, which is com- 
plicated. In Japanese Publication No. Hei. 11-284712, 
moreover, the housing section is provided with the back 
light key for turning ON / OFF the back light. Therefore, 
the back light key should be operated manually for back 
light control, which is complicated. 

Summary of the Invention 

[0006] The invention has been made to solve such 
problems and has an object to provide a mobile tele- 
phone in which only a back light in a necessary portion 
is turned ON according to an application to be operated 
such as a non-voice information communicating mode, 
a voice information communicating mode or a game, 
thereby prolonging an operation time of an internal bat- 
tery. 

[0007] A first aspect of the invention is directed to a 
mobile telephone having a back light function for illumi- 
nating a ten-key and a functional operation keys in an 



operation section and a display section, causing the 
functional operation key to include a navigation key for 
carrying out at least a vertical or transverse direction 
scroll and a selecting and determining operation, and 

5 serving to turn OFF a lighting back light after a ten-key 
input or a key operation for a function operation is com- 
pleted and a constant time elapses, wherein when a val- 
id key and an invalid key are allocated to the navigation 
key and the ten-key corresponding to an application to 

10 be operated and the valid key is operated, only a first 
back light for illuminating the most neighboring part of 
the valid key and a second back light for illuminating the 
display section are turned ON. By such a structure, it is 
possible to prolong an operation time of an internal bat- 

15 tery. 

[0008] A second aspect of the invention is directed to 
the mobile telephone according to the first aspect of the 
invention, wherein a key for scrolling in the navigation 
key and a plurality of ten-keys to be used for dialing are 
20 allocated as the valid key corresponding to the applica- 
tion. By such a structure, the back light is turned ON for 
the operation of the valid key. Therefore, it is possible 
to prolong an operation time of an internal battery. 
[0009] A third aspect of the invention is directed to the 
25 mobile telephone according to the second aspect of the 
invention, wherein a game is provided as the applica- 
tion, and the navigation key and the ten-keys to be used 
for dialing are allocated as the valid keys corresponding 
to contents of the game. By such a structure, a part of 
30 th -; ten-keys are operated as the valid keys in the ma- 
nipulation of the game and the back light is turned ON 
for the operation of the valid key. Therefore, it is possible 
to prolong an operation time of an internal battery. 
[0010] A fourth aspect of the invention is directed to 
35 a mobile telephone having a back light function for illu- 
minating a ten-key and a functional operation key in an 
operation section and a display section, causing the 
functional operation key to include a navigation key for 
carrying out at least a vertical or transverse direction 
40 scroll and a selecting and determining operation, and 
serving to turn OFF a lighting back light after a ten-key 
input or a key operation for a function operation is com- 
pleted and a constant time elapses, wherein when an 
application to be operated in a non-voice information 
45 communicating mode is site retrieval and a key for 
scrolling in the navigation key is operated, only a second 
back light for illuminating the display section is turned 
ON. By such a structure, in the case in which only the 
direction scroll in the navigation key is operated, only 
so the back light in the display section is turned ON. There- 
fore, it is possible to prolong an operation time of an in- 
ternal battery. 

[0011] A fifth aspect of the invention is directed to a 
mobile telephone having a back light function for illumi- 
55 nating a ten-key and a functional operation key in an 
operation section and a display section, causing the 
functional operation key to include a navigation key for 
carrying out at least a vertical or transverse direction 
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scroll and a selecting and dctomimnq operation, and 
serving to turn OFF a lighting back iqht a'tcr a ten-key 
input or a key operation for a function operation is com- 
pleted and a constant time elapses wherein a table for 
previously allocating a valid key and an invalid key to 5 
the navigation key and the ten -key is provided corre- 
sponding to an application to be opcra'.cd and further- 
more, a valid / invalid key set operation scclion for in- 
dexing and setting the table is provided in the key oper- 
ation section and is manipulated to previously allocate 10 
the valid key and the invalid key to be operated, and 
when the valid key is operated, only a f rst back light for 
illuminating the most neighboring part of the valid key 
and a second back light for illuminating the display sec- 
tion are turned ON. By such a structure it is possible to *5 
prolong an operation time of an internal battery. 
[001 2] A sixth aspect of the invention is Directed to the 
mobile telephone according to the first or fifth aspect of 
the invention, wherein the application is to be operated 
in a non-voice information communicating mode. By 20 
such a structure, the back light is turned ON for the op- 
eration of the valid key in the application in the non-voice 
information communicating mode. Therefore, it is pos- 
sible to prolong an operation time of an internal battery. 
[001 3] A seventh aspect of the invention is directed to 25 
the mobile telephone according to the first aspect of the 
invention, the mobile telephone having a back light func- 
tion for illuminating a ten-key and a functional operation 
key in an operation section and a display section, caus- 
ing the functional operation key to include a navigation 30 
key for carrying out at least a vertical or transverse di- 
rection scroll and a selecting and determining operation, 
and serving to turn OFF a lighting back light after a ten- 
key input or a key operation for a function operation is 
completed and a constant time elapses, wherein when 35 
the ten-key or the functional operation key is operated, 
it is decided whether the key operation is the valid key 
or the invalid key, and if it is decided that the key oper- 
ation is the valid key, only the first back light for illumi- 
nating the most neighboring part of the valid key and the *o 
second back light for illuminating the display section are 
turned ON. By such a structure, it is possible to prolong 
an operation time of an internal battery. 

Brief Description of the Drawings 45 

[0014] 

Fig. 1 is a front view showing the structure of a mo- 
bile telephone according to an embodiment of the 50 
invention; , 
Fig. 2 is a diagram showing a circuit block for im- 
plementing the mobile telephone illustrated in Fig. 
1; 

Fig. 3 is a flow chart according to a first embodiment 55 
for explaining an operation for controlling ON / OFF 
of a back light according to an application to be op- 
erated; 



Fig. 4 shows an example of a table for defining val- 
idness or invalidness of a ten-key and a navigation 
key corresponding to the application; and 
Fig. 5 is a flow chart according to a second embod- 
iment for explaining an operation for controlling ON 
/ OFF of a back light according to an application to 
be operated. 

Detailed Description of the Preferred Embodiment 

[0015] Embodiments of the invention will be de- 
scribed below with reference to Figs. 1 to 6. 

(First Embodiment) 

[0016] Fig. 1 is a schematic diagram showing the 
structure of a mobile telephone according to an embod- 
iment of the invention, for example, a mobile telephone 
comprising a non-voice information communicating 
mode (i-mode function) . In Fig. 1 , the mobile telephone 
according to the embodiment of the invention comprises 
an antenna 1 , an incoming / charging lamp 2, a receiver 
3, a liquid crystal display 4, a left soft key 5 also serving 
as a telephone directory button, a calling start button 6, 
a ten-key or a dial key 7, an i-warp key 8 capable of 
displaying a site (program) registered in a non-voice in- 
formation communicating mode (i-mode function), a 
transmitter 9, an external connecting terminal 10, a 
voice / manner key 1 1 , a power / end / response holding 
key 12, a right soft key 1 3 also serving as a redial / clear 
button, a navigation key 1 4 also having a scroll function 
to select display in each of vertical and transverse di- 
rections and serving to carrying out selection and deter- 
mination by pushing a central button, an earphone mi- 
crophone terminal 15, and an infrared port 1 6. The non- 
voice information communicating mode implies an op- 
eration mode for an online data service using a digital 
mobile telephone, and can utilize a site (program) con- 
nection service registered on a center, an internet con- 
nection service, a message service and an electronic 
mail (i-mode mail). 

[0017] Fig. 2 shows a circuit block for implementing a 
mobile telephone having the above-mentioned struc- 
ture. The mobile telephone shown in Fig. 2 receives ra- 
dio Waves by a receiving section (not shown) of a wire- 
less communicating section 21 through an antenna 20 
and the wireless communicating section 21 transmits 
the received information to a control section 22. The 
control section 22 displays the received information 
such as a caller's number on a display section 23 such 
as a liquid crystal display. Moreover, the control section 
22 converts the received information into voice informa- 
tion and outputs a voice through a speaker (receiver) 25 
in a receiving section. Furthermore, a transmitter (mi- 
crophone) 26 receives a user's voice and transmits the 
voice to the control section 22 and carries out wireless 
transmission to a calling party through a transmitting 
section (not shown) of the wireless communicating sec- 
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tion 21 and the antenna 20. The control section 22 
stores, in a memory 27, voice information such as the 
contents of calling during the calling or reads the stored 
information. 

[001 8] A ten-key operation section 29 serves to input 
a dial signal to the control section 22 through the oper- 
ation of the ten-key, and a functional operation key op- 
eration section 28 serves to input the operation of the 
navigation key to the control section 22, for example. 
When the ten-key and the functional operation keys are 
operated in a calling mode, a first back light 24 and a 
second back light 24* are turned ON so that the key op- 
eration becomes clear. In the invention, however, only 
the back light in a necessary portion is turned ON ac- 
cording to an application to be operated such as a non- 
voice information communicating mode so that an op- 
eration time of an internal battery is prolonged. This re- 
spect will be described below in detail. These circuit 
blocks are accommodated in a housing shown in Fig. 1 . 
[0019] Fig. 3 is a flow chart according to a first em- 
bodiment for explaining an operation for controlling ON 
/ O FF of the first and second back lights according to an 
application to be operated. In Figs. 3 and 2, in the case 
in which the control section 22 detects that either of the 
operation sections 28 and 29 is manipulated to operate 
any application (Step 31), the control section 22 starts 
to turn ON the first back light 24 and the second back 
light 24' (Step 32). 

[0020] Next, the control section 22 indexes a table for 
defining validness or invalidness of the operating key 
corresponding to the application in the memory 27, and 
detects that either of the operation sections 28 and 29 
is operated again before a lighting time set by a timer of 
the control section 22 elapses, and decides whether or 
not the operation section 28 or 29 is a valid key (Step 
33). 

[0021] If the valid key is operated, the first back light 
24 for illuminating the most neighboring part of the valid 
key and the second back light 24' for illuminating the 
display section are continuously turned ON until the 
lighting time set by the timer of the control section 22 
elapses (Step 34). If the valid key is consecutively 
pushed before the time set by the timer elapses, the tim- 
er is reset so that the first back light 24 for illuminating 
the most neighboring part of the valid key and the sec- 
ond back light 24' for illuminating the display section are 
continuously turned ON. 

[0022] However, if the lighting time set by the timer of 
the control section 22 elapses, the first back light 24 and 
the second back light 24* are turned OFF (Step 35). 
[0023] On the other hand, if the valid key is not oper- 
ated at the Step 33, the first back light 24 started to be 
turned ON at the Step 32 and the second back light 24' 
for illuminating the display section are continuously 
turned ON until the lighting time set by the timer of the 
control section 22 elapses even if an invalid key is op- 
erated (Step 36). However, if the lighting time set by the 
timer of the control section 22 elapses, the first back light 



24 and the second back light 24' are turned OFF (Step 
37). 

[0024] Fig. 4 shows an example of a table for defining 
validness or invalidness of a ten-key and a navigation 

5 key corresponding to an application provided in the 
memory 27. For example, in an application of site re- 
trieval in the non-voice information communicating 
mode (i-mode), a vertical and transverse direction scroll 
of the navigation key is valid, and the selection and de- 

10 termination of the navigation key is defined to be invalid 
and that of the ten-Key is defined to be invalid, In the 
case in which a character is to be input in the middle of 
the application, the invalidness is changed to the valid- 
ness. Accordingly, even if the ten-key is operated in the 

is application, the back light is not turned ON. Therefore, 
it is possible to prevent the operation time of the internal 
battery from being reduced. 

[0025] In a game application, moreover, dialing keys 
2, 4, 6 and 8 in the ten-key are defined to be valid be- 

20 cause they are allocated to the operating keys of a 
game, other dialing keys are defined to be invalid and a 
functional operation key is defined to be valid. Accord- 
ingly, even if the dialing key in the ten-key is operated, 
only the operation of the dialing key related to the game 

25 application is turned ON. Therefore, it is possible to pro- 
long the operation time of the internal battery. 
[0026] The key operation section is provided with a 
valid / invalid key set operation section for indexing and 
setting a table for previously allocating a valid key and 

30 ' an invalia key to the navigation key and the ten -key cor- 
responding to an application to be operated. By manip- 
ulating the valid / invalid key set operation section, the 
operation can also be carried out by previously allocat- 
ing the valid key and the invalid key. 

35 

(Second Embodiment) 

[0027] Next, an operation according to a second em- 
bodiment of the invention will be described with refer- 

40 ence to a flow chart shown in Fig. 5. While the first back 
light 24 and the second back light 24' are turned ON 
when it is detected that either of the operation sections 
28 and 29 is manipulated in the first embodiment (see 
Step 32 in Fig. 3), it is decided whether an operated key 

45 is a valid key or an invalid key (Step 42) when an oper- 
ation section is manipulated (Step 41 ) in the second em- 
bodiment of the invention. If the operated key is the valid 
key, a first back light 24 for illuminating the most neigh- 
boring part of the valid key and a second back light 24' 

so for illuminating a display section are turned ON (Step 
43). 

[0028] Then, if a lighting time set by a timer elapses 
(Step 44), the first back light 24 and the second back 
light 24' are turned OFF (Step 45) . If the valid key is 
55 consecutively pushed before the lighting time set by the 
timer elapses, the timer is reset so that the first back 
light 24 and the second back light 24' are continuously 
turned ON. When it is decided that the operating key is 
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the invalid key at the Step 42, the back light is not turned 
ON. 

[0029] According to the second embodiment, thus, 
there is an advantage that lighting can be carried out 
within such a range as to correspond to an application 5 
after the operation is started. 

[0030] As described above, according to the first as- 
pect of the invention, a mobile telephone has aback light 
function for illuminating a display section and a ten-key 
and a functional operation key in an operation section, 
causes the functional operation key to include a naviga- 
tion key for carrying out a vertical and transverse direc- 
tion scroll and a selecting and determining operation 
through at least one key device, and serves to turn OFF 
a lighting back light after a ten-key input or a key oper- 
ation for a function operation is completed and a con- 
stant time elapses, wherein when a valid key and an 
invalid key are allocated to the navigation key and the 
ten-key corresponding to an application to be operated 
in a non-voice information communicating mode and the 
valid key is operated, only a first back light for illuminat- 
ing the most neighboring part of the valid key and a sec- 
ond back light for illuminating the display section are 
turned ON and a first back light for illuminating the most 
neighboring part of the invalid key and a back light for 
illuminating the display section are not turned ON. By 
such a structure, there is an advantage that an operation 
time of an internal battery can be prolonged. 
[0031] According to the second aspect of the inven- 
tion, in the mobile telephone according to the first aspect 
of the invention, a key for scrolling in the vertical and 
transverse directions of the navigation key and a plural- 
ity of ten-key to be used for dialing are allocated as the 
valid key corresponding to the application. By such a 
structure, the back light is turned ON for the operation 
of the valid key. Therefore, there is an advantage that 
an operation time of an internal battery can be pro- 
longed. 

[0032] According to the third aspect of the invention, 
in the mobile telephone according to the second aspect 
of the invention, a game is provided as the application, 
and the navigation key and the ten -keys to be used for 
dialing are allocated as the valid keys corresponding to 
contents of the game. By such a structure, a part of the 
ten-keys are also operated as the valid keys in the op- 
eration of the game and the back light is turned ON for 
the operation of the valid key. Therefore, there is an ad- 
vantage that an operation time of an internal battery can 
be prolonged. 

[0033] According to the fourth aspect of the invention, 
a mobile telephone has a back light function for illumi- 
nating a ten -key and a functional operation key in an 
operation section and a display section, causes the 
functional operation key to include a navigation key for 
carrying out at least a vertical or transverse direction 
scroll and a selecting and determining operation, and 
serves to turn OFF a lighting back light after a ten-key 
input or a key operation for a function operation is com- 



pleted and a constant time elapses, wherein when an 
application to be operated in a non-voice information 
communicating mode is site retrieval and a key for 
scrolling in the navigation key is operated, only a second 
back light for illuminating the display section is turned 
ON. By such a structure, in the case in which only the 
direction scroll in the navigation key is operated, only 
the back light in the display section is turned ON. There- 
fore, there is an advantage that an operation time of an 
internal battery can be prolonged. 
[0034] According to the fifth aspect of the invention, a 
mobile telephone has a back light function for illuminat- 
ing a ten-key and a functional operation key in an oper- 
ation section and a display section, causes the function- 
al operation key to include a navigation key for carrying 
out at least a vertical or transverse direction scroll and 
a selecting and determining operation, and serves to 
turn OFF a lighting back light after a ten-key input or a 
key operation for a function operation is completed and 
a constant time elapses, wherein a table for previously 
allocating a valid key and an invalid key to the navigation 
key and the ten-key is provided corresponding to an ap- 
plication to be operated : and furthermore, a valid / 
invalid keyset operation section for indexing and setting 
the table is provided in the key operation section and is 
manipulated to previously allocate the valid key and the 
invalid key to be operated, and when the valid key is 
operated, only a first back light for illuminating the most 
neighboring part of the valid key and a second back light 
for illuminating the display section are turned ON. By 
such a structure, there is an advantage that an operation 
time of an internal battery can be prolonged. 
[0035] According to the sixth aspect of the invention, 
in the mobile telephone according to the first or fifth as- 
pect of the invention, the application is to be operated 
in a non-voice information communicating mode. By 
such a structure, the back light is turned ON for the op- 
eration of the valid key in the application in the non- voice 
information communicating mode. Therefore, there is 
an advantage that an operation time of an internal bat- 
tery can be prolonged. 

[0036] According to the seventh aspect of the inven- 
tion, the mobile telephone according to the first aspect 
of the invention has a back light function for illuminating 
a ten-key and afunctional operation key in an operation 
section and a display section, causes the functional op- 
eration key to include a navigation key for carrying out 
at least a vertical or transverse direction scroll and a se- 
lecting and determining operation, and serves to turn 
OFF a lighting back light after a ten-key input or a key 
operation for a function operation is completed and a 
constant time elapses, wherein when the ten-key or the 
functional operation key is operated, it is decided wheth- 
er the key operation is the valid key or the invalid key, 
and if it is decided that the key operation is the valid key, 
only the first back light for illuminating the most neigh- 
boring part of the valid key and the second back light for 
illuminating the display section are turned ON. By such 
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a structure, there is an advantage th*t nn operation lime 
of an internal battery can bo prolonged 

Claims 

1. A mobile telephone having a back light function for 
illuminating a key provided in an operation section 
and a display section and serving to turn OFF a 
lighting back light when a constant time elapsed af- 
ter a key operation is completed, the mobile tele- 
phone comprising: 

an allocating section for allocating a valid key 
and an invalid key to the key in the operation 
section corresponding to an application to be 
operated; 

a first back light which illuminates the most 
neighboring part of the valid key: and 
a second back light which illuminates the dis- 
play, 

wherein the first back light and the second back 
light are turned ON when the valid key is oper- 
ated. 

2. A mobile telephone according to claim 1 . 

wherein the key in operation section having a 
ten-key and a functional operation key includ- 
ing a navigation key for carrying out at least a 
vertical or transverse direction scroll and a se- 
lecting and determining operation, 
wherein the valid key and the invalid key is al- 
located to the navigation key and the ten-key. 

3. A mobile telephone according to claim 2, wherein a 
key for scrolling in the navigation key and a plurality 
of the ten-keys to be used for dialing are allocated 
as the valid key corresponding to the application. 

4. A mobile telephone according to claim 3, wherein a 
game is provided as the application, and the navi- 
gation key and the ten-key to be used for dialing are 
allocated as the valid keys corresponding to con- 
tents of the game. 



5. 



A mobile telephone according to claim 1 , wherein 
the application is operated in a non-voice informa- 
tion communicating mode. 

A mobile telephone having a back light function for 
illuminating a ten-key and an functional operation 
key including a navigation key for carrying out at 
least a vertical or transverse direction scroll and a 
selecting and determining operation provided in an 
operation section and a display section, and serving 
to turn OFF a lighting back light when a constant 
time elapsed after a key operation is completed, the 
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mobile telephone comprising: 

a first back light which illuminate the ten-key 
and the functional operation key including the 
navigation key; and 

a second back light which illuminate the display 
section, 

wherein only the second back light is turned ON 
when an application operated in a non-voice in- 
formation communicating mode is site retrieval 
and a key for scrolling in the navigation key is 
operated. 

A mobile telephone having a back light function for 
illuminating keys in an operation section and a dis- 
play section, and serving to turn OFF a back light 
when a constant time elapses after the input or op- 
eration of keys is completed, comprising: 

a table for previously allocating a valid key and 
an invalid key to the keys in the operation sec- 
tion provided corresponding to an application 
to be operated; 

a valid/invalid key set operation section for in- 
dexing and setting the table provided in the key 
operation section; 

a first backlight for illuminating the keys; and 
a second backlight for illuminating the display, 
wherein the first backlight and the second back- 
light a;-* tuned ON when the valid key is oper- 
ated, 

A mobile telephone according to claim 7, wherein 
the application is to be operated in a non-voice in- 
formation communicating mode. 

A mobile telephone having a back light function for 
illuminating a key provided in an operation section 
and a display section, and serving to turn OFF a 
lighting back light when a constant time elapsed af- 
ter a key operation is completed, the mobile tele- 
phone comprising: 

a determination section which determines, 
when the key is operated, whetherthe operated 
key is a valid key or a Invalid key; 
a first back light which illuminates the most 
neighboring part of the valid key; and 
a second back light which illuminates the dis- 
play, 

wherein the first back light and the second back 
light are turned ON when the determination 
section determines that the operated key is the 
valid key. 

A mobile telephone according to claim 9, 

wherein the key in operation section having a 
ten-key and a functional operation key including a 
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navigation key for carrying out at least a vertical or 
transverse direction scroll and a selecting and de- 
termining operation. 

11. A mobile telephone according to claim 9 : * 

wherein the valid key and the invalid key is de- 
cided in accordance with an application to be 
operated. 

wherein the application is operated in a non- 10 
voice information communicating mode. 
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